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ABSTRACT 



360^69 



A method for controlling speed of a ^dle motor v/itbiR a 
disk player is provided. The spindle motor drives a disk 
thereon and the disk player indudes a control dicuit The 
method comprises flie steps of: (1) set speed of the spindle 
motor to operate at a Nominal speed; C^) test if disk data 
access operation has not occurred for a predctermiQed 
amount of time; (3) if result of step 2 is YES, set the spindle 
motor running at a speed which is between zero and the 
Nominal speed. 

2 Claims, 3 Drawing Sheets 
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METHOD FOR CONTROLLING THE cal Gomponeiits of the disk drive. These dectncal compo- 

SPINDLE MOTOR SPEED OF AN AUDIO/ ncnts indudc spindle controller, actuator controUer and 

VIDEO DISK PLAYER servo controller circuitry, which control operation of spindle 

motor, actuator moto, and read/write bead positioning 
TECHNICAL FIELD OF INVENTION 5 rcspectivdy. The controller circuits are in turn under Ae 

control of a drive microcontroller whidi is programmed to 
The invention relates to an optical infonnation reproduo- ^^^j ^^^^ f^^^^ reduced power modes, 

tion ^paratus and, in particular, power saving method of the 

optical infonnation reproduction apparatus. SUMMARY OF THE INVENTION 

BACKGROUND OF INVENTION While the pricff art control systems provide generally 

. ^. ^. , effective operation to meet the respective object of the 

Optical disk player such as digital audio-video disc pkyer ^^^^^^^^ desirable to provide a method for controlling 

or information disc apparams is basic component of the . ^ audio-video disk player such 

state.of-art multi-medium computer system. freduced power consumption thereof is achieved. 

Hie prior art control systems for the information disk 15 Th^^^st step is to set speed of the spindle motor to operate 

^paratos known ^ t^e invento^^ ttjs i^v«itton mcluto step is to test if disk data 

the U.S. Pat Nos. 4,485,337, 4,783.774, 5,289,097, 5^46, ^^^^ operationhas not occurred for a predetermined 

1019 and 53453101. amount of tiihe. The third step is to set the spindle motor 

The U.S. Pat No. 4,485337 discloses a servo data driven nanning at a speed which is between zero and the Nominal 
motor speed control. The disclosure uses the servo data ^ ^^^^ ^ of st^ 2 is YES. 
present on all disk drives to provide an indication of rota- 
tional velocity. The circuit ordinary associated with the disk BRIEF DESCRIPTION OF APPENDED 
drive* s servo system is utilized by the disclosure to recover DRAWINGS 
the sync pulses present in each frame of servo data. The * * 
invention then couples the recovered sync pulses into the ^ FIG. 1 shows mechamcal and dectncal coinponents of a 
speed control circuit The speed control circuit compares the disk system in which the present invcntton may be 
frequency of the recovered sync pulses with the frequency of employed. 

a reference oscillator. The result of the comparison is used FIG. 2 shows the main flow chart of the method of die 

to adjust die selection of a predetermined numl>er of duty present iaventiQii. 

cycles of power application to the disk motor. The period of ^ piG. 3 shows the operations of the invention in which the 

the duty cycle is determined by the frequency of the sync spindle motor is spinned at speed other than the Nominal 

pulses. speed. 

The U.S. Pat. No. 4,783 ,774 discloses a contrd system for oi-cTtyfri^xT rsr? tot 
driving an optical information reproducing i^jparatus at a DETAILED DESCRIPTION OF THE 
relatively low power consumption and a high power con- PREFERRED E^flBODIMENT 
version efficiency. The disdosure employs a circuit for Refaring to FTG. 1, ttie mechanical and electrical corn- 
producing a response control signal and a drive arcmt for ponents of a typical disk drive system kdudcs a head/disk 
flying the turntable motor or the pickup transfer motor assembly (HDA) having therein an actuator 11, which 
with a power supply voltage which is changeable m ^ preferably mdudes a radial coil, a focus coil and an actuator 
response to the response control signal ^^^^ positions the pidaip head 12 to different radial 

The U.S. PaL No. 5^89,097 discloses a spindle control positions relative to the surface of disk 13. HDA also 

mediod and qiparatus for disk drive. Responsive to delect- indudes read preamplifier dicuitiy 18 for amplifying the 

ing a stort-up or an idle operation mode, a pulse width data and servo infonnation from the disk surface. The device 
modulation mode control is applied to drive ament to the 45 ^3 qi^q contains a read buffer for supplying read data from 

spiadle motor: Responsive to detecting one of the prcdetcr- particular track sdected for reading. The digital signal 

mined critical operations, a linear mode control is applied to processcff (DSP) 19 lecdves analog read data from circuitry 

drive current to the spindle motor. A small percentage <rf flie the IDA. As well known in the arts, DSP 19 indudes 

overall file power-on time is spent performing critical file ^ read diannd analog filter which supplies the analog signal 
operations so that substantial power saving are adiieved by 5Q ^ pulse detector (not shown). The ou^ut of pulse detector 

the PWM mode control. The error rate reduction that results ^5 supplied to a data sq)arator (not shown) as raw digital read 

by c^)crating in the linear mode during critical file operation jata. The disk drive circuitry con^nents, ie. 19, 15, 

is also advantageous. interface witii a microcontroller 10 through a bus 102 which 

The U.S. Pat No. 5,246,1019 disdoses a drive motes- carries address, control and data information, as is well 
controller for low power disk drive. The disdosure uses a 55 known in the art The disk drive control circuit further 

switching regulator type DC/DC power converter to control indudes a servo oontrdler section 15 for detecting and 

spindle motor speed. In the switching regulator, a switdiing processing servo information from disk 13 rdating to servo 

transistor is located near the ground side of the circuit so that bursts, sync pulses and track ID number indicating the radial 

a low resistance n-diannel power MOSFET switching tran- position of pidaip head 12 relative to the disk surface. Servo 
sister is employed. 60 controller section 15 connects to microcontroller 10 through 

The U.S. Pat No. 53453101 discloses a disk drive witii bus 102 and operates to control the flow of information 

several reduced power modes. The disdosure enq)loys a relating to servo read timing and control. Servo controller 

control system which allows the disk drive to automatically section 15 preferably indudes servo controller, analog-to- 

cnt» and operate in reduced power modes when the drive is digital to-digital (A/D) converter circuitry and digjtal-to- 
not actively reading or writing data in response to com- 65 analog (D/A) circuitry. The analog output 151 from servo 

mands from the host conq)uter. Hie power savings in these controller section 15 is supplied as an input to the actuator 

modes are achieved by selectivdy disabling certain dectri- driver circuity 90. Circuity 90 includes power amplifiCT 
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coDtPol circuitry which supplies an actuator drive signal to a 
power amplifier which in turn supplies control current to 
actuator 11 in HDA, Hie system shown also includes spindle 
motor control driver circuitry 14 for controlling the spindle 
drive motor 16 in HDA for rotating audio- video disk 13, TTie 5 
disk drive also includes a host interface 17 which operates 
to provide control and infonnation paths between a host 
computer, through a bus 171 and the bus 102, and the 
associated elements shown. A buffer memory 93 is provided 
to accommodate differences in data transfer rate between the lo 
host iotaface 17 and host computer and that between the 
host interlace 17 and drive. In other words, the buffer 
memory temporarily stores the video-audio infamation read 
from the disk 13. The DSP 19 also provides a feedback 
signal 191 into a digital motor speed control circuit 91 which is 
compares the feedback signal 191 with a signal 101 from 
microcontroller 10. The result of comparison provides an 
indication of whdfaer the motor is spinning too fast or too 
slow at the present time with regard to data transfer rate. The 
result of die comparison are used to control the motor driver 20 
14, which provides power to the spindle motor 16, The 
device 92 is Digital/Analog converter and the output of the 
device 94 is audio signal. 

TTic flow chart of FIG. 2 discloses the steps of the 
invention. Stqp 20 is the initialization. In step 21, the motor 
16 is set to spin at Nominal speed of the audio-video player. 
In step. 22, test if the disk data access operation has not 
occurred for a period of time ATI. If yes in step 22, in step 
23, the motor 16 is set to spin at one half of the Nominal 
speed to save power consumption. If No in step 22, go back 
to step 21. In step 24, test if the disk data access operation 
has not occurred for a period of time AT2. If yes in step 24, 
in sXep 25, the mot(X' 16 is set to spin at one third of the 
Nominal speed to fur&er save power consumption. If No in 
step 24, go back to step 23. Iq step 26, test if the disk data ^5 
access operation has not occurred for a period of time AT3. 
If yes in step 26, in step 27, the motor 16 is caused to stop 
totally to save power consumption entirely. If No in step 26, 
go bade to step 25. 
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Shown in the steps of FIG. 3 are the steps involved when 
the motor 16 is operated at speed other than the Nominal 
speed. In flie step 30, the motor 16 is operated at speed other 
than the Nominal speed. Stq> 31 tests if disk data access 
operation is occuned. If it is yes in step 31, go to initial- 
ization step 20 in FIG. 1. If it is no in step 31, go back to step 
30. 

it is to be noted, all steps shown are performed within the 
microcontroller 10 in a manner well known in the art and, 
when step 23, 25 or 27 is performed, the microcontroller 10 
sends a signal to speed control circuit 91 via signal line 101. 
The speed control drcoit 91 then instructs the motor driver 
to slow down the r.p.m. of tiie spindle motor 16 such that the 
corresponding spin speed is resulted. 

I claim: 

1. A method for controlling speed of a spindle motor 
within a disk player, the spindle motor driving a disk 
thereon, conqnising the steps of: 

(1) set speed of the spindle motor to operate at a Nominal 
speed which is greater than zero RPM; 

(2) test if disk data access operation has not occurred for 
a first predetermined amount of time ATI; 

(3) if result of step 2 is YES, set the spindle motor running 
at a speed SI which is substantially equal to one half of 
the Nominal speed; 

(4) test if disk data access operation has not occuned for 
a second predetermined amount of time AT2; and 

(5) if result of step' 4 is YES, set die spindle motor running 
at a speed S2 which is substantially equal to one third 
of the Nominal speed. 

2. The method as recited in claim 1, further oon^ses: 

(6) test if disk data access operation has not occuned for 
a third predetermined amount of time AT3; 

(7) if result of st^ 6 is YES, fiilly stop the spindle motor. 

* * * * * 
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